A new study examines how disruptions in circadian rhythms can affect the regularity of the estrous cycle in middle-aged mice, providing insight into how fertility may be affected by light-dark cycles with age [1] .
There is evidence that the two major physiological cyclesthe circadian and the estrous-are interdependent. Night-shift workers, for instance, are at higher risk of menstrual disorders and infertility. In rodents, a signal from the master circadian regulator in the brain, the SCN (suprachiasmatic nucleus), regulates the estrous cascade. Estrus is initiated by a surge of GnRH (gonadotropin-releasing hormone) from GnRH neurons. This surge occurs in the afternoon of proestrus, in response to the timed signal from the SCN, as well as estradiol feedback from the developing ovaries. Nana Takasu were interested in how aging affects the ability of circadian factors to affect the estrous cycle. They examined the estrous cycle in young (about 3.5 months old) versus middle-aged (8-12 months old) mice after perturbing their light-dark cycle. They found that the estrous cycle of younger mice was unaffected, but that 11 of 14 middle-aged mice had irregular estrous cycles in response to this regimen. Compared with younger mice, middle-aged mice were also much more susceptible to mutations in two clock genes, Cry1 and Cry2, which perturbed the regularity of their estrous cycle and reduced fertility.
Cry mutations cause the internal clock to cycle out of sync with a conventional 12-hour-light, 12-hour-dark cycle (Cry1-deficient mice have a rhythm of approximately 22.4-hours, and Cry-2 deficient mice a 24.3-hour rhythm). The researchers found that this asynchrony seemed to underlie the reproductive defects of Cry-deficient mice: they could restore the regularity of estrus and fertility by exposing these mice to light-dark cycles in sync with the Cry-deficient rhythms. The researchers speculate that this experiment restored the proper coordinated timing of the SCN time-of-day signal and the GnRH surge.
The findings show that age-related reproductive defects can be reversed by manipulating light-dark cycles, suggesting that changes in light exposure have the potential to also affect fertility in aging women with disrupted circadian rhythms.
